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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Abbott et al (WO 00/09441) in view of Banquy (USPN 4,999133). 

Applicants' claimed invention is directed to a process for production of 
hydrocarbons including a) reforming a divided hydrocarbon feedstock stream, mixing 
the first stream with steam, passing the mixture over a catalyst disposed in heated heat 
exchange reformer tubes to form a primary reformed gas, forming a secondary reformer 
feed stream including the primary reformed gas and the second hydrocarbon stream, 
partially combusting the secondary reformer feed stream and bringing the partially 
combusted gas towards equilibrium over a secondary catalyst, and producing a partially 
cooled reformed gas, b) further cooling the partially cooled reformed gas below the dew 
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point of steam therein to condense water and separating condensed water to give a de- 
watered synthesis gas, c) synthesizing hydrocarbons from the de-watered synthesis gas 
by the Fischer-Tropsch reaction and separating some of the synthesized hydrocarbons 
into a tail gas, and d) incorporating part of the tail gas into the secondary reformer feed 
stream before partial combustion thereof. 

Abbott teaches a process for the Production of synthesis gas for use for 
synthesizing carbon-containing compounds comprising the steps of: 

a) subjecting a gaseous mixture containing at least one hydrocarbon and 0.6 to 2 
moles of steam per gram atom of hydrocarbon carbon in said mixture to catalytic 
primary reforming at an elevated temperature in a heat exchange reformer by passing 
said mixture through tubes containing a steam reforming catalyst (nickel) heated by a 
hot gas stream flowing past the exterior of said tubes, thereby forming a primary 
reformed gas stream; b) without the addition of further hydrocarbon, subjecting the 
primary reformed gas stream to secondary reforming wherein it is subjected to partial 
combustion with a gas containing free oxygen to form a hot partially combusted gas 
stream which is then passed through a bed of a secondary reforming catalyst, thereby 
forming a secondary reformed gas stream; c) passing said secondary reformed gas 
stream past the exterior of the tubes of the heat exchange reformer as said hot gas 
stream, thereby heating the gas inside said tubes and cooling said secondary reformed 
gas stream; d) further cooling said secondary reformed gas stream, condensing steam 
therefrom, and separating out the condensed water to give a de-watered secondary 
reformed gas stream, the reforming conditions being selected to give a de-watered 
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secondary reformed gas stream having a carbon dioxide content below 20% by volume; 
e) recovering carbon dioxide from said de-watered secondary reformed gas stream, 
before or after use of the latter for synthesis of the carbon-containing compounds. See 
page 2, line 25 through page 3, line 9. 

Abbott teaches that the recycled carbon dioxide is taken from unreacted gas (tail 
gas) often there is no need for separation of the carbon dioxide from unreacted gas 
thus some or all of the unreacted gas from the Fischer-Tropsch synthesis is recycled to 
form part of the reformer feed. See page 7, lines 16-22. 

Abbott discloses that some of the hydrogen may be separated from the de- 
watered secondary reformed gas is desired in order to modify the hydrogen to carbon 
monoxide ratio. See page 7, lines 6-8. 

The difference between Abbott and the claimed invention is that the instant 
claims require dividing the feedstock into a first and second stream for reforming the 
hydrocarbon feedstock to synthesis gas. However, Banquy teaches that dividing the 
feedstock into two fractions, the first fraction representing about 30 to 66.7 per cent of 
the total feedstock, (b) subjecting the first fraction from (a) to a primary steam reforming 
reaction under a high pressure, by mixing said fraction with steam, and heating the 
mixture thereof by indirect heat exchange, in the presence of a reforming catalyst, to 
form a gaseous effluent including hydrogen, (c) preheating the second fraction from (a), 
by indirect heat exchange and mixing said fraction with the gas effluent from (b), (d) 
combining effluent gas streams from (b) and (c) to obtain a gas mixture for a partial 
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combustion for producing synthesis gas suitable for the production of hydrocarbons. 
See columns 5-6, lines 50-15. 

It would therefore have been obvious to one of ordinary skill in the art at the time 
the invention was made to split the feedstock into two fractions as taught by Bnquy, in 
order to preheat the second fraction with the reformed gas obtained from the first 
fraction to obtain a feed stream suitable for the partial combustion. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Abbott et al (WO 03/016250) in view of Banquy (USPN 4,999,133). 

Abbott teaches a process for making synthesis gas for a Fischer-Tropsch 
process is obtained by primary steam reforming a hydrocarbon feedstock in tubes in a 
heat-exchange reformer, subjecting the primary reformed gas to secondary reforming 
and using the hot secondary reformed gas to heat the tubes in the heat exchange 
reformer. The resultant reformed gas is then cooled, de-watered, and used to form 
hydrocarbons in the Fischer-Tropsch process. At least a part of the tail gas from the 
Fischer-Tropsch process is recycled by adding it to the primary reformed gas before 
secondary reforming. See abstract. 
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Abbott teaches that the de-watered syngas is then fed via line 42, to an optional 
hydrogen separation unit to separate part of the hydrogen in the de-watered gas as a 
hydrogen stream. Abbott further discloses that part of the tail gas from the Fischer- 
Tropsch synthesis reaction is mixed with the primary reformed gas before is being fed to 
the secondary reformer. See page 5, lines 20-31 . 

The difference between Abbott and the claimed invention is that the instant 
claims require dividing the feedstock into a first and second stream for reforming the 
hydrocarbon feedstock to synthesis gas. However, Banquy teaches that dividing the 
feedstock into two fractions, the first fraction representing about 30 to 66.7 per cent of 
the total feedstock, (b) subjecting the first fraction from (a) to a primary steam reforming 
reaction under a high pressure, by mixing said fraction with steam, and heating the 
mixture thereof by indirect heat exchange, in the presence of a reforming catalyst, to 
form a gaseous effluent including hydrogen, (c) preheating the second fraction from (a), 
by indirect heat exchange and mixing said fraction with the gas effluent from (b), (d) 
combining effluent gas streams from (b) and (c) to obtain a gas mixture for a partial 
combustion for producing synthesis gas suitable for the production of hydrocarbons. 
See columns 5-6, lines 50-15. 

It would therefore have been obvious to one of ordinary skill in the art at the time 
the invention was made to split the feedstock into two fractions as taught by Bnquy, in 
order to preheat the second fraction with the reformed gas obtained from the first 
fraction to obtain a feed stream suitable for the partial combustion. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jafar Parsa whose telephone number is (571 )272-0643. 
The examiner can normally be reached on 8 a.m.-4:30 p.m. (M-F). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thurman Page can be reached on 571-272-0602. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Primary Examiner 
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